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One” of the pr,oble~s of .xnodern -eay<t:at.ion ,resea’ich
is the’ experimen.ta~ -dete’rminat ion o,f~.the..w.ingloads on 1’.
air foi-ls ,during cavitatio,ne - Such expqr.imen:t,s .~were made ‘, ‘
on various ,airf oils -with .-the.support, of the. naval minis=
try at the Kaiser Wilhelm Inqt~tiute, ~or, Flow Rese,ar.4h ,
at G6t.tingenq ,, ,6

.. .. . . ... . .
~ The experimental setup is a vert.~cal c~osed circu-

lar channel as shown in figure l.** The testing medium.
is water. An l&hor:epower centrifugal pump proyides
for the circulation of the water and is placed in the
deepest point in order to protect it against cavitations
After passing through a.unidirector ,the water passes
through a cone into the test section and is pumped
through a diffuser into the surge tank. The purpose of
the deflector -vanes is ‘to guide ,tlm flow, Conling from the ,
pump upw~rdl along<the tank wall, .SP that ‘any’.entrained
gas bu?.ihles are eliminated: By ”-evacu~tin&,.t,~e air space
above tile water level in,,~he tapk. the’ pressure in the
test se{;tion.can bq”lowered at will aqd:h~nce any.cavita-
tion number --that i,e, any’”oo~diti”o? of cavlkati\on. - even
those at lQW spgeds can.%~-bbt~ineda, The Cavitation num-,,, .
ber is defined as (p -,pDj/qy ;. . , ., . .:..

,. . - , ..
where “ .

.-,.. .,.’.”
. . ,.. :,

P’ prestiure-of undisturbed flow . -. .. ,,

pD .“vapor te’’n’sion’,’ofwater.:.at the tqmper~~tire: under con-
sideration.

., . -. J:..,.

“2 ayn~mic,:p ,., , ,-,q=zv . ress~te ‘of”undisturtib-d $1OW - “ “ -
,..:.---

Po-
‘: ,., ...

density -,
.,. .-

V VelOCity of undist[u~bed’-flow~; “ “ ‘< . ‘ ; “
... ,. .....

The speed’ cab-be varied by;rn’eaas .bf k’hs Slide valve
-- ———— —--—--—-—---- —-——____ —-—-— ______

‘,
*~prOf’ilm~s’$-Ung be”~ ~a+ita%i&n~K’’:u~rOm repiin-t Of

paper presented at the Confe”r-ence:on hydrornechanische ~
Probleme b-s..-nt,riebs, ,Hambvg,,May

.——...
18 and 19: 19z~

**The- pl’an Of the testing se~tion a:nd baiance which
are sketched Only schematically are by Dr.-Ing. H. Mueller.

~
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- : .’~r~s:s~ure--and:iy~~.~’lc pressure inin lack of the ~w~p~

the undisturbed flow are recorded in the test section @
ahead of the airfoil, and :he values. are .c?lculated for

the free-:f3Qw sdetibn-adjaeentto tlie~wkn~-pr~file and
cavitation layer by ~ieans of Bernoulli IS law and the

continuity equation. - Itwas*foun-dthat this nethod af–

fords the lest neans of determining the principal effect
of the tunnel walls. The contract.~,on of(t.he..thin, tunnel
s~C>t@lb.: Af .’aams’ed bY ‘the yin~ prolil~’and. ,~c,a.vi’iation
~~yer ,&.eyends upo-n”.the airfoil -s,ec-tio’n,a~ng~e ‘of;~attack,
and ca:vitati~n mnnb-a~, atid i’s‘tLa’“be”.-~:t.erpi’nedfor’ each

. Casem Anothek. effe’c% of the horiz~on’t-a:l.:t.unne:ltia~ls is
‘the creation of ‘a-.streanline curvature “a-tthe ,pro.~ile.
This effect can be calculated by neans of “an ‘approxina--
tion theory of Trofessor F’randtl. (see r,e$,~rence le)
The lift coi?ff.lc.~~e”nt.Ca ~easured. i-n,:the.‘rectah,gu<lar
t,unnel at angle. of attack a ~“r%sio!’ds ‘o ‘t!%.an~le
of attack u +.Aa “in infinite flow; where .

,.

)
2

~a.-lli Ca
.,

,,

96 (H- ..
..

,.(t “wing chord, ‘H tunnel height). The effec$ of-the ‘
vertical sides, which nay produce a kiid’ ,of,’induced drag,
was not investigated. The wkn’g loads are tieasured qn ,&
spr,ing balances The nodel airfoil .is ~ouqted on a disk’..
which is flush. with the tunnel “wall an~ i’s connected. .?~ith
the arm of the ba~ance. With this ’.sqtup,.t,hedrag ‘of-,the
-disk as well’”as of t’he airfo’il is nea<u.r.ed, and th-erefore
the disk must subsequently be. rie-asured by itself and its
effect taken into account. A labyrinth behind the .ti~sk
is intended to prevent flows in the housing of ,the bal–

ante which works under wa.t~er. T?I-efio’del air-fbil extends
alnost fron wall to wall. A gap. of about 1/10 ,n-il.limeter
.isflmew:e!s:s:ary”for:baiarice clearance. The dis-turbance bf
the two–dimensional flow created by this snail gap was
disregarded.. IA yi~~ow.afforded the means of observsng ‘
the cavitation; ‘The experiments were nade at Reynolds .

.,
Vt

nunbers ranging fron — = 3 x 105 to 5 x 105. “. “
v

(t wing-chord, y ,.speed, v kinaiatio viscosity),;
... .-.., ...’?“-- .......- .-.....- .. .
‘“”-Fi-gure2- illus~:r”ates.,the.t,h~~q diff.e-zen.t.-types of

cati:i.tati~o”n’p’heri’on’ena‘o.bse,r.ved~~ ,: ,,,:. ,<” ‘, .-. “ - ‘,,.:-,----,, , ‘ ‘.’. .!. ..,. “,.-..,.. ---
Case ‘l.<+.Suction’si~e c~vitat’io?, s:tar~s, it Leading..

“-”’... . ,. : .;>::.,”..‘c..- .-. , . ..: .. ..-, ..: .:$’--’ ‘..
.,. . ,,.-.. .



—

!llechn,ic-al.M.emora.ndpmJNO.. 3~60 .“.,: ..- 3
I

ed.gel when the ,f.orward -.stagnati,on po,int ..li#eson the pres—
w- on the suction side,,s,ur.eside ,.a.nd..,t,h@lowe,st p.T.e.ss.uqeq~.:,L ..

caused by flow from the pre-ssure szde af’o@nd the .lead:ing
~ edge” occur dir-ectly at the le,ading e~dge.. , .‘Ii
,! ,. ,. ,..

‘1 Case 2-”’ Suction ‘side cayi.tation start.q at. y,rofi,le-— —---s .
r center when .th,e forward stagnation po”int lies “on the lead— .

ing edge itself, so that t’he water flo~s -s~ootkly*o,ver ,i-t.
Likewise, suction side cavitation of case ,2 ~only can f.or;m
if the’ forward. stagnation. point lies on the suc.$-ion side~

,,.? .
~ase 3’U– ,Press.uke-side cavita$i-on e_tarting from ,the

leading edge. occurs Qnly when the .for,ward stagnation
point lies on the’ suction side and..the flow” around ,t,he.:
leading edge comes fron the suction ,side. “

l?or flow without cavitation the position of the for-
ward stagnation point depend,s upon the airfoil section
and the angle of attack. . In potential flow the flow
around circular’ segment sections is smooth* at ct~ = OO;
in a real fluid this condition obtains at a slight,ly
greater angle as a result of circulation decrease due to
the dead water= At greater ang”les of attack, beyond the
angle of smooth flow9 the. forward stagnation point lies
on the pressuke side; at: smaller angle of attack-on the
suction side. .Once cavitation has bbgun, .the. stagnation
points’ begin to shift-conformably to the change in circu–
lation caused by, the cavitatio~. ev-en:at constant angle of
attacka This explains why at the same ang~e. of attack
case 1 changes to ca,se 2 for decreasing. cay;tation nufi-
bers: that is. when the Zrowing suction-side ,cavitation

reduoes the circulation to the extent that’ the forward
stagnation point sh$f,ts on the, leading ed-ge. Indeed, it
is even possible .that,’.a,s a“result. pf continuously in-
creasing suction-side ,cavita.ti,on, the,,circulation is de-,
creased further and the far”ward. stagnati=on. points shifts

~ to the, suction side, so ,that case 3 as Fell as case a .
\\ may occur q’t positive .~. . .’ ..
,. ,’,.
,$ .,~’ The.results and ob~ervati,Qns”on three circular- seg-

merits ’of various thickness are shown in figures 3, .4,, and
5; on the left are the ‘forces on the ‘wing? on the right.

w ar~ the profiles investigated, tbgether-with their cavi-
tation diagrams. The ,data f,or litt and- drag,,ar~ given in
tables I tQ III. ,.
----- .----——— ---.-——-_.—&_--—
*smooth: forward pressure point directly’on leading edge.
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. . ..
‘‘-’Iri;’~he’ca”vi.t’atioh diagr’aus th,e 1 ertgithzo.~r,lth.~,c,avita–

ti,dnfi%ye-r” Has been plot ted for two-d i-m,e”nsi-o~al, f~o:w,‘q~,d
infi~n%e- extent of fluid against’ angle Qf! attarc.k ,am,.,....
and against the ca.vitat ian nun bere’ ‘The<;sml id cu.rv,es,i,n-

dicate suction–side cavitation starting fron the leading
edge’ (’i.’e.., case 1):. Pabameter X ‘ indi:c.at-,es,t:he -1em gth

of the .ciav’itation %e’asured ‘in percent of”’chii~rd“from thq -
.1~?~ing’ ed’g’~. W,he :tlcit.ted curves denote; -,s~tfi:i.on~:sidecav-
itatioti: staktifig a%--pFo’file center and ‘emiwtding X “per-
&ent of’ ihe chomtic The dash—dot ctirwes mark .+.hty‘beginniil~
of the suction-side cavitation (i. e., case 2). The dashed
curves .gi’ve.l’t~h-e’‘p’r.eS-sure side cavitation st-a~-t,}ng,,.at the
leading ~e-dge.and ~e’~tefidi~g to X per,cerlt-o-f-the “chord

(i. ei”,:case ’13).’:?Phe cavitation diagrans show..~ho,w$’at ~
constant a, the ,va@ious cavitation conditions-foil.otioni
another for changing cavitation n~.nbera To illustrate:

) a$ ‘Jam = 30 on”‘the’ thinnest profile “the :davita”t-ion “starts
at e’.atiita%ion nunher, 0.3 as case 1 and temporarily :spreacls

as such ‘as t~h’eca~j-.tat’ion factor drops.’ At 0e18 case 1
changes to case ‘;2~the cavitation sto~s. at the leading
ed~e and ‘starts near ;the profile center$ the forward stag–
nation point “Has now reached the leading edge, so that -
the flow is sm”ootih. At a cavitation number of 0.11 cavi-
tation starts again at the leading edge and; to be sure,
on the pre$sure sidej a visible sign that the forward ,
stagnat’io’ripoi~nt has gone over to the suction side,
q- ig~added.to ‘case 20

Case
The range of pdsit. ive u withifi

which pressure-side cavitation is thus produced, grows .
with the thickness of the profile. Thus the-di~grqm of
the thickest’ profile in figure 5 shows-this range,.particu–
larly extended. ~ .. !:

,. .)., ., “ ‘ ,.,,. .s.

.Frofi the.available corrosion tekis it is;conclud”ed ‘
that’ corr6sion by cavitation’” occurs a.t the position. of
the~c’o~pression shock. Accordingly,. there is danger of
corrosion in’the diagonally’:.ishaded zones of the cavitation
dihgrak; $-wh~re the tonpres’sioti’shock lies on the profile-
Another zone where cavitation is. disagreeably noticeable
is indicated by the horizontal hatching. Here the forr,l of
t“h’e’~?a%l$~tion Iayei is particularly i.mst~ble:o “ This is
&Giioc’iated;Jwith ljeriodic dha’tiges in “the’w3:ng:’loadk; which
na~’~r.bduce wing flutter. ,,. ,..,. -, .. .. . .-,- :(.

,.-.. ...~ }-,- --L ..,. -,-. ,.:
,, :.”., ,.-’”.< -.C:

.-Y&ixt;““ c’b:n”$~derforces “tin ‘th’ewing. .Ti~e-see:.~-ie->&3_~
sented in the custonary polar fern, and the~.tiel’l~khowni’ !-
“d-ef”:ni-t;:;_s-hmld-:- ‘--- -------.-..-.-.---—--—............ ...-----.-------..h, ,;.: ,. ....... ,,,,. . ....’ ,, ‘, .4 .,-. ,’7 ::.>:,,.,
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. . .,
wl-ii-re , - -

.:. L. ”,” . ,“,
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A lift
,.,,.,, ‘. \

w drag
..’.i ....

q dynamic, -pressure , , - ,, ! , - . ,.,- .... -,,
,,, , .,. . ,,

1?
:“. ,, .,.’.

,w~ng area
..

,,,? i“””

The solid curves represent ‘the,pola’r& w’ith~u’t ~cayi-~
,,. ,

tation. The thin curves are the polars wi.t~k,con+tan:t ,
cavitation number. Each planing angle is” d:es,ignated ~by.,,
a sym~olo A cor~parison of the different polars ?,f an ,.
airfoil discloses the drop in lift to be -particularly ‘.::.,
responsible for the deterioration of the a’irfo,il charac~
teristics by cavitations The dashed curves give the ,-
forces at constant angle of attack and at various cav.,i,$a–
tion nunbers. Following these dashed curves it was fou,nd
that in each case where cavitation begins? as” case 17 an
improved W/A ratio occurs as a result of an increase
in lift and a decrease in dragO Considering the cavita-
tion layer as a defdrnation of the profile the ,lift in–
creases nust be explained by the greater profile number.
Concerning the two drag components, the frictional drag
decreases~ ‘the p“rofi”le drag increases as “a ‘result of
expanding dead water- The preponderance of ei”the~ COm-PO-
nen’t depends upon the thick’ness:’of~ th”e,cabitat$on layerO
Thus , thin layers manifest a perceptible drag tlecre,ase’~
while, for thicker layers - th,htiis? at’ gk:eate.r angl~,s, ef
attack - the iqhreas’e in pr”o’file d’ra,g.pr’e~o~linatesj hh”e,
W/A ratio in cavitation:of case 1 det’eriorates~’ only wl-iep
the c“av”itation’ has’ extended t:o -beyond’ the ~’refile,’cent,e’r~
Depending therefore upon- the angle of:attac”k, there exists,
for caiel, a grea+ep’or ‘l’es,se-ti,‘in+~,rv~a”lin:cavi’t’ati’bn :,
nunber” between sta’rt, df cavitation an,d deteyio~a~~on ~’f ‘
the’ }J/A.%p~tio., ~ ‘“’ - ~ ., ‘j- ,,’i-~,,-. .: ,1..,

,.
, . . :,-

“If cavitation starts- &S base z; th~-:””~J~A:“~~~+~,+ ‘: ‘... ‘as
well as the beginning of cavitation, drop. This is seen”
plainly in the caseof the two thicker a$rfoils of,figures
4afi~50-, - <--, ‘:.: : .: “- .. .. .,-~z: ~,

“r .....’ :.’. ,.r~-.”-. .-.,..’ .’.”.f..: .’.” J’ -

— .—, .—
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Professor Betz (reference 2) has established an
approximate theory for the lehavior of lift and drag
under conditions of fully developed suction—side cavita-
tion of case 1. According to the theory the lift coef-
ficient is

l-r
Ca=-=a+

P–Pi)—-————
2 q

The first part on the right-hand side represents
Kirchhoff~s lift coefficient for a flat plate at sriiall a,
in turbulent flow with free jet lir.lits, where the press.~re
in the dead water space is the sane as in the undisturbed
fluid: The second partt the cavitation nunberii ~;ives the
addi’tlinal lift$ which is due to ihe fact that during .
cavitation a lesser pressure - that isl the vapu: pres—
sure’— and not’ ti]f.pressure of undisturbed flowt pretails
in the dead wate~, section on the suction sideO Since the
resuItant _pressurr> foi’ce is at right a.r.gle: to tr~e flat
pressure side the drag consists c:f ths tar.~,y,tie~ coapo,–
nen~ ‘of the ‘li’ft and ~he fractional d~~g OU’ the pressure
si’de; hence; ,.

, “,”-

Cw = Cax’a+ 0.004 . >. .. ,
,! ,.

,- ~:

According to Betz, these. figures are applicable. not

only to flat plates but to.any airfoils with ‘flat pres—”
sure sides, p.ro~ided the cavitation st~.rt~ at ~.he leading
edge and ‘extends to the trailing edge - that is, envelcq?s
the entire suction side of a cavitation layer.; thus sha~~
b’ecor.lesunimportant. .4s long as this assumption of $lie
the,ory is .conplied wi}h - that is, as long as case J ‘o”f
cavitation exists. — the exp-erir,ents confirm the theory.
The lift coefficients are in co~plet~ accord with-theory;
the. ne~asyred, drag coefficients are slightly higher a% low
cayitat.ion. nunbers thnn the theory stipulates. In’ all” ‘
other cavi,ta.tion c,ases~ where the theoretical premise ‘ .
bre-aks down, the profile characteristics becone worse, as
was’p”ointed out by Professor Betz. The drag. increases;
the lift drops rapidly with diminishing cavitation nu~ber,
espcc,ia~,ly for pressure- side cavitation at positive angles
of att~ck., ~ “ ,,! s“.,,.,,~ ~

4,. .

~..,

“!”:. ,.
- The points in figures 3 to 5 indicate averages of

individual tests series and are not te-st pointsO Figure 6
prese~ts,th~ indiv~dual test points of a:test ser-$es with
the’’thinnb’st airfoil at constant ad = 3°e ~.Lift and, drag
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coefficients are plotted against cavitation number. The
dashed lines represent the approximate theory of Betz,
whose assumptions are “borne out by’the test series.

..
.
Figure 7 illustrates parts of the three cavitation

plots of the three airfoil models investigated. The
profiles are indicated by their thickness ratio F/t (f
naxinum thickness at profile center, t wing chord).

The shaded zones of the angles of attack and cavit’%
tion figures indicate the danger zones of corrosion or

severe compression shocks. The solid lines indicate the
position of the best I?/A; it is seen that, at low cavi–
tation numbers, of special significance for high—speed
propellers, the best /W A ratios lie precisely outside “
the danger zones.

The solid curves in figure 8 give the cavitation
beginnings of the three profiles as functions of cavita-
tion nucber and lift. Xach curve consists of three
brai~ches; in the lower Iranch, cavitation starts, as case
3; in the niddle, as case 2; and in the upper, as case le
As anticipated, the profiles are least responsive to
cavitation in the zone of snboth flow; while at either
side of the smooth flow condition cavitation starts at
much hi.?her cavitation numbers. The dashed curve gives
a relation (calculated for potential flow ) between the
beginning of cavitation and lift.coefficient ‘ Ca for

smooth flow (am = OO). A cyclic flow with ci~cu!ation
was conformably transformed by means of the E&rm<an-Trefftz
function (reference 3) to flow about profiles of various
thicknesses, and the cavitation num%er was computed as
dependent upon the lift at which cavitation starts. This
gives as a second approximation

3? - p’)
–— = 1041 Cag 2

q

+ 0rj2J.3 Cao

The terms of the third order may be disregarded, if nor-
mal profile thicknesses are assumed-

The dashed curve passes very closely to the measured
values for am s 00. It affords, at least for thin pro-
files, in actual flow, a PraCtiCal relation for rough
calculations between a given cavitation nunber and the
highest possible lift coefficient attainable without Cavi-
tation at snooth flow- As the profile thickness increases
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(i.ee,.by increasing angle at the ’leading edge) the zone
in which’ cavitation of type 2 begins, becomes greater.
The highest lift coefficients-still obtaina-ble wi+,hout
cavitation %ecome even greater than our formula indi.–
cates.

. .

Translation by J, “Vanier,
National Advisory Committee

for Aeronautics.

.
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TABLEI.- LIFT-DRIGCOl%FFICIZ~TS.fst= 0.0365.

.~~~ 00 0, 02 ,3 04 05 0.5107 :8 09 10 ,1 ,2 ,J ,4
q“’’” ‘1’ ‘1’1’ ‘ ‘ ‘

JY c.
c“

4* :W

I* :W

w c.
Cw

-10 :W

0,16 0,260,370,470,560,640,710,760,790,790,760,760,750,740,730,0290,0340,0440,0520,0590,0640,0690,0700,0630,0530,0490,0460,0470,0470,M7
0,130,230,34
0,0200,0290,O368$!2},8:6~% ~0~4~O!4~O!5~O;3$!;4~O!6$,%5
0,110,200,300,410,600,560,610,600,570,570,0160,0230,0270,0320,0360,0380,0320,0210,0230,0240,024
0,080,170,280,380,460,60060 0,470,460,0120,0170,0200,0240,0270,0160,0140,0150,0160,016
0,050,170,280,370,410,370,970,0130,0140,0160,0160,0110,0120,012
0,000,160,270,260,260,0120,0120,0110,0100,010
0,CU30,090,170,170,0100,0100,0090,W9

$%6 ‘Y%8YOi9!$!0!&O 0,09

-0,01-0,04-0,14-0,05-0,03-0,03.0,02-0,020,0110,0110,0120,0120,0120,0120,0120,012
-0,02-0,07-0,16-0,26-0,16-0,15..0,14-0,1s-0,130,0130,0160,0160,0160,0160,0170,0170,0170,017

TABLEII.- LIFT-DfiGCO!lFFICIE:TTS,f,t= 0.0?35.

a .\y 00 0’ “ 03 04105- ob 07 I 08 0,91 ,0 ,11,, ,3 ,4, ! , , , !. . ,,, , ;. ~

1. :W

00 :“

0,170,250,350,46
0,0310,0370,0460,054
0,1s0,240,330,440,540,610,630:750,810,630,760,740,740,740,740,0260,0330,0400,0460,0490,C500,0490,0460,0340,0230,0250,G27O,O290,0290,029
0,080,190,300,410,52061 0,660,730,720,670,660,660,660,0260,0290,C340,0360,0390,0360,0300,0210,0160,0210,0230,0230,023
0,040,140,270,380,50059 0,600,570,570,570,0230,0260,0300,092,0,0300,0230,01700180,0160,016
0,010,060,220,360,470,50053 0,500,0200,0230,0270,0280,0230,0130,0130,013
-0,090,020,13032 0,410,430,43
0,0180,0210,0240,0240,0170,0120,012
-0,03-0,030,140,290,35035 0,35
0,0230,0230,0220,0190,0120,0110,011
-0,03-0,040,030,240,230,280,0270,0240,0200,0150,011 0,012

-0,03 -0,05 0,00 0,16 0,19 0,19
0,032 0,026 0,021 0,014 0,013 0,014

-0,05 -O,O6 .0,07 .0,02 0,06 0,06 0,09 0,10 0,10 0,10
0,036 0,033 0,026 0,020 0,016 0,017 0,017 0,016 0,016 0,018

TABLE III.–LIFT-DRAGCOEFFICIENTS,fat= 0.1475.

6° c.
Cw

4* :

o* yw

-10 :W

0,07 0,16
0,046 0,059

-0,02 0,10
0,028 0,061

-0,04 0,03
0,042 0,049

-0,04 -0,04
0,047 0,060

-b,ol -0,05
0,061 -- 0,064

-0,05 -0,03
0,057 0,059

-0,06 -0,06
0,061 0,086

-0,06 -0,06
0,086 0,071

-0,06 -0,07
0,070 0,074

-0,03 -0,07
0,074 O,Cal

0,29
0,067

0,22
0,081

0,17
0,036

0,11
0,066

0,03
0,034

-0,02
0,054

-0,06
0,031

-0,07
o,@37

-0,07
0,074

-0,07
O,cel

0,40 0,52
0,072 0,075

0,36 0,47
0,067 0,069

0,30 0,43
0,083 0,C63

0,26 0,36
0,059 0,O56

0,18 0,34
0,036 0,866

0,14 0,29
0,055 0,053

0,09 0,24
0,055 0,051

0,03 0,18
0,067 0,051

-003 0,11
0,085 0,054

.007 0,03
0,074 0,080

0,62 0,72
0,074 0,070

0,66 0,70
0,068 0,082

0,65 0,88
0,031 0,063

0,51 0,62
0,062 0,046

0,46 0,57
0,0411 0,040

0,42 0,62
0,047 0,0S8

0,37 0,47
0,046 0,024

0,30 b,~
0,0480,088
0,2s 0,s2
0)M8 0,006

0,16 0,26
0,047 0,028

0,81
0,060

0,79
0,65s

0,74
0,043

0,70
0,033

0,65
0,026

0,60
0,024

0,63
0,023

0,46
0,026

0,86
0,032

O,za
0,023

O.ea
0,043

0,64
0,037

0,61
0,032

0,74
0,027

0,64
0,022

0,61
0,020

0,64
0,02Z

0,47
0,026

0,36
0,092

0,28
0,086

0,69 0,39
0,040 0,040

0,85 0,83
0,034 0,024

0,61
0,C90

0,76
0,026

0,86
0,022

0,61
0,’020

0,64
0>022

0,47
0,C26

0,23
0,032

0,26
0,023
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Fig. 1.

1. Suction-side cavitation starting at leading edge.

2. Suction-side cavitation starting at ‘=l/2t.

~Esz
>2 ,--- .~-3,.+Pres.sure.-sidecavitation starting at leading edge.

Fig. 2.
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